1
(NLR) proteins carry extraneous integrated domains that have been proposed to mediate 2 pathogen effector recognition. The current view is that these unconventional domains 3 function by directly binding or serving as substrates for pathogen effectors, yet only a 4 few domains have been functionally characterized to date. Here we report that the 5 integrated NOI domain of the rice NLR protein Pii-2, together with its partner Pii-1, 6 mediates immunity to the rice blast fungus Magnaporthe oryzae by indirect recognition 7 of the AVR-Pii effector. We discovered that the Pii-2 NOI domain does not physically 8 interact with the effector itself but instead binds the host protein OsExo70-F3, which is 9 a target of AVR-Pii. We further identified mutations within the NOI core motif 10 (PxFGxW) of Pii-2 that abolish both OsExo70-F3 binding and Pii-mediated resistance 11 to M. oryzae expressing AVR-Pii. This led us to propose a novel conceptual model in 12
which an NLR-integrated domain functions to detect host proteins targeted by pathogen 13 effectors, in a framework that extends classical indirect recognition models. 14 (174 words Fig. 1, 2 and 3) . Interestingly, this region of Pii-2 contains a short 68 sequence with similarity to a core motif of nitrate-induced (NOI) domain (PxFGxW) 69 that is also conserved in the Pi5-2 which is allelic to Pii-2 ( Supplementary Fig. 3 investigate the importance of the Pii-2 NOI motif, we introduced multiple mutations in 75 this region and tested the resulting mutants for binding to OsExo70-F3 (Fig.1 , 76 Supplementary Fig. 4 ). Mutations in the NOI conserved residues, Pro(P), Phe(F) and 77
Trp(W) abolished binding to OsExo70-F3 (Fig. 1, Supplementary Fig. 4 
and 5). This 78
indicates that the Pii-2 NOI core motif is required for OsExo70-F3 binding. in Hit5882 complemented Pii-mediated resistance (Fig. 2) . In contrast, transformation 91 of Hit5882 with a full-length cDNA of Pii-2 carrying the NOI-m5 mutation failed to 92
confer Pii-dependent resistance in all transgenic lines tested (Hit5882+Pii-2-NOI-m5; 93 (Fig. 3) . We hypothesize that the 104 rice NLR Pii-2 has integrated a NOI domain originating from a host NOI-EXO70 105 complex targeted by AVR-Pii. This NOI integration has enabled Pii to monitor 106
OsExo70-F3 via physical interaction, which allowed indirect detection of AVR-Pii ( Methods 124
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The primers and their sequences used for plasmid constructions are listed in 126
Supplementary Table 1 . For Y2H assay, OsExo70-F3 in pGADT7 (prey vector), 127 
(Pii-2-NOI-m5), two Pii-2 fragments were amplified by using primer sets 152 (KF828f/KF831r and KF830f/KF829r, respectively), and resulting PCR products were 153 mixed and used as DNA template for the second PCR using a primer set (KF828f 154 /KF829r) to amplify Pii-2-NOI-m5 fragment. The Pii-2-NOI-m5 fragment was inserted 155 into pCAMBIA1300S vector (Cambia, www.cambia.org) by utilizing KpnI and XbaI 156 sites (pCAMBIA-Pii-2-NOI-m5). 157
To prepare transgenic rice plants expressing wild-type Pii-2 and mutant Pii-2 158 (Pii-2-NOI-m5), pCAMBIA-Pii-2 and pCAMBIA-Pii-2-NOI-m5 were introduced into 159 Agrobacterium tumefaciens, which were used for transformation of Hit5882 and 160 Pii-2 is an NLR with an ID, NOI core motif (PxFGxW), residing in its C-terminal region. Pii-2-ID directly binds OsExo70-F3, which is necessary for AVR-Pii recognition. OsExo70-F3 also binds AVR-Pii. We propose that Pii-2 monitors OsExo70-F3, the status of which is altered upon binding of AVR-Pii. Thus, Pii-2 ID guards a host protein, OsExo70-F3, that is targeted by a pathogen effector, AVR-Pii.
